shifted toward practical training in real traffic environments [1] . To date, however, little are known about children's behaviour in actual traffic environments and their behaviours, when they are accompanied by adults while crossing the roads. The present study is intended to fill this gap by observing the behaviours of adult-child pairs as they crossing the roads on Pedestrian Light Controlled Crossing (Pelican) type at an urban signalised intersection. It is worth noting that studies related to pedestrian behaviour at signalised intersection in Malaysia are still limited [10] .
Children crossing behaviour are uncertain. Previous scholars have argued that their crossing behaviour are related to age, resulting in inability to correctly assess traffic conditions [12] , inconsistency in their behaviour and judgement [13] , and their attitudes toward traffic situations [9] . For example, five-year-olds believe that as road users, they should avoid damaging things. Meanwhile, older children believe that as road users, they should avoid making mistakes that could lead to road accidents [13] . This shows that children in different age groups have different perceptions on road users' responsibilities which result in different decisions on how to behave appropriately on the roads. Therefore, older children have much better understanding on appropriate road behaviours that are related to road safety, thus can avoid errors and mistakes that may lead to damage and accidents. Previous studies have proved that children between the aged of 5 to 9 years old are the most vulnerable and prone to road accidents four times more than adults [1, 14, 15] .
Apart of age effects, gender may also affect children crossing behaviour. To date, studies on the effects of gender on pedestrian casualties are more focused on adults, but not children. For example, it is found that men pedestrian have higher involvement in road accidents than their counterparts [16, 17, 18] . Another study done in Malaysia on observing pedestrian crossing behaviour at urban signalised intersection has found that men often started crossing the roads randomly and tend to execute dangerous crossing at signalised intersection [10] . On the contrary, one study found that males tend to be more cautious when attempting to cross roads as they were found to accept larger gaps in traffic when crossing roads [19] . Therefore, gender effects on children crossing behaviour need to be investigated since there is limited knowledge on this effect.
Children crossing behaviour are different when they cross the roads accompanied by adults. An unobtrusive observational study done on 269 children ages between 7 to 11 years old in Israel found that children crossing with an adult committed more unsafe behaviour compared to children crossing without an adult. In addition, children who were not holding hands with their adult companions committed more unsafe behaviours than children who were holding hands with their adult companions while crossing the roads [9] . These results seem to support the results found by Zeedyk and Kelly [1] that parents are not taking opportunities to teach and educate their children on how to cross the roads in actual traffic environments especially at lighted crosswalk setting such as Pelican Crossing. Parents tend to dominant the crossing behaviour in which they are the one who checked for the traffic (by looking left and right) and pressed the crossing button, instead of teaching their children on how to cross the roads safely. These resulting in careless road-crossing behaviour on the child's part [1] . This is quite surprising since parents are expect to give an early education for their children since they are having a primary responsibility to teach their children about life including road safety. A survey done in the U.K. on 2000 parents found that the participants see themselves as the main providers to their children in giving road safety education [20] .
The present study, therefore, was aimed to add some knowledge on the adult-child pairs' behaviour while crossing a Pelican crossing type at signalised intersection in urban areas by documenting their behaviours. Note that pedestrian violations associated with pedestrian accidents are higher at signalised intersection than other crossing facilities [21] . Furthermore, different crossing behaviour displayed as a result of child gender and age were also observed. The limitation is that the study was not fully categorised as unobtrusive observational study since it was also involved interview sessions with the parents after the participants crossing the roads safely. However, it is assumed that the crossing style and behaviour of the participants were not being obstructed since they did not know that they were being observed from they started to cross the Pelican crossing until they have crossed it safely. The results were hoped to be useful in improving or enhancing existing policies and/or educational programmes and campaigns with regard to road crossing safety especially involving children pedestrian. Thus, reducing pedestrian casualties in the future.
Method
The method in collecting data for this study is similar to Zeedyk and Kelly [1] , but with an additional approach (i.e. interview) and with the help of tools (i.e. video camera). The participants involved in this study has similar characteristics to Zeedyk and Kelly [1] in order to achieve the objectives of the study.
Participants
The definition of adult-child pair in this study is a couple of matured person with a child whose age is under 11 years old. Thus, this study only focused on adult-child pairs with a single child. As for the child's age, the argument is that 40% of pedestrian casualties in Malaysia were involving children with the aged between 6 to 10 years old [8] . While the argument for choosing the adult-child pairs with a single child is to provide a more consistent basis for drawing interpretations of the results [1] . Hence, participants consisted of 98 child-adult pairs who crossed the Pelican crossing during observational periods are used for this study purposes. As for the child's gender, 56.1% out of 98 children are girls. Fig. 1 shows the percentage of child participants involved in this study according to their age. It can be seen that the highest number of participants involved in this study are among children with the ages of 3 and 8 years old with 16.3%. Meanwhile the lowest number of participants are children with the age of 2 years old which representing only 1.0% from the full sample. This is because most of the children with the age of 2 years old and below still need fully guidance and attention by their parents on every movements they make including crossing the roads. As expected, there are no child participant with the age of 1 year old and below since most of them are carried in baby stroller or baby carriers by their parents. It is noted that the child's age distribution in this study may not representing the total population. However, this study aimed to documenting the adult-child pairs behaviours related to crossing behaviour due to the fact that this knowledge are still limited particularly in Malaysia. Thus, the need of obtaining the data to represent the whole population is not the main goal in this study.
Fig. 1 -The percentage of child participants according to their age categories (N =98)
All the participants have full opportunities to portray all the coded behaviours. Only the data from adult-child pairs that have clear visions throughout the crossing captured by video cameras were included in the analysis. It is possible that some of them will be observed more than once during the study period due to the fact that they are randomly chosen and anonymous. However, the chance is probably low because the data were captured only for two days and this will be explained later.
Procedure 2.2.1 Observation Location
Observations were conducted in one of the main signalised intersection in Kuala Lumpur metropolitan city centre, namely Jalan Sungai Wang -Jalan Sultan Ismail intersection (3°08'48.3"N, 101°42'40.7"E) as shown in Fig. 2 . Jalan Sungai Wang has three lanes, while Jalan Sultan Ismail is a single carriageway (four lanes) divided by a median. The light railway transit (LRT) line and station is situated above the median, thus the median is considered very wide. The pedestrian crossing type is a Pelican crossing as mentioned previously. There were four Pelican crossings involved in this study. Based on the early visual observations, the number of pedestrians using this Pelican crossing is quite high, including the number of adult-child pairs. Moreover, this intersection is located in the so-called 'Golden Triangle' areas in Kuala Lumpur that is representing one of the hot spots of tourists' attraction. 
Observation and Data Collection Method
The behaviours of adult-child pairs crossing were observed using video recording. Zeedyk et al. [20] have argued that video recording that are taken while children crossing the roads is the best method to code children specific behaviours that are relevant to each type of crossing. Moreover, it does not need high number of labours or observers to collect the data compared to unobstrusive observational method [1, 9] . On the other hand, this video recording method may obstruct the pedestrians if they are aware about the video camera capturing them crossing the roads, thus may affect their crossing behaviour. However, since the number of pedestrians are quite high in the study location, it is logical to assume that the pedestrians may not noticed about them being recorded by the observer while they are crossing the roads. Thus, the video recording method was chosen. The observations were conducted in two days in weekend (Saturday and Sunday) from 2:00 p.m. to 4:00 p.m. since the number of pedestrian is high at that hour and during weekends compared to weekdays, according to the early observations by the observer. Each Pelican crossings were observed for half an hour per day. Hence, the observations were took about four hours in two days. Fig. 3 illustrates the location of video cameras at the study location. Two video cameras were used in this study in which each of them captured participants crossing at least two Pelican crossings.
Apart of the video recording, this study also conducted a simple interview. The interview was done on the parents or adults accompanying a child when they already crossed the Pelican crossing safely. Thus, it is assumed that their crossing behaviours were not being disturbed and obstructed by the interview session since it was done after they crossed the roads. Only one question was asked by the observer in order to know the child's actual age. 
Behaviours Coded
Similar to Zeedyk and Kelly [1] , there are eight different elements of the road crossing monitored and coded on the adult-child pairs in this study. The eight behaviours consist of: (1) crossing within the marked crosswalk, (2) stopping at the kerb, (3) adult giving oral instructions to the child, (4) pressing the button to operate the lights, (5) waiting for the 'green man' to appear before beginning to cross, (6) checking for approaching traffic by looking left and right before crossing, (7) holding hands while crossing, and (8) walking (not running) across the road. Zeedyk and Kelly [1] have argued that these eight behaviours are considered ideal for adults crossing the road with young children at marked pedestrian crossing (i.e. Pelican crossing). From other perspective, it is thought that these eight behaviours can be the safest behaviours for child pedestrians to cross the Pelican crossing type if they comply each of the behaviours.
The presence or absence of each behaviour are coded. All the behaviours are coded for the adult-child pairs as a unit, but with two exceptions: 'pressing the button' and 'looking at both directions before crossing' behaviours. For these two behaviours, it is coded separately for adults and children. Since the observer could not stand near to the participants during the observations, therefore, the third (3) behaviour of 'adult giving oral instructions to the child' is coded as presence whenever the video recording captured that the parents or adults talking to the child before they (either adult or child) pressing the button to operate the crossing light, regardless of the contents of their communication.
Results and Discussion
This study aimed to shed some light on the adult-child pairs behaviour while crossing the marked crossing by documenting eight behaviours throughout the crossing process in the real traffic situations. These data will be presented first. It will then be followed by the comparison analysis using Chi-Square (χ 2 ) in order to determine whether different behavioural patterns were displayed as a result of either child's age and gender. Table 1 shows the percentage of child participants following each behaviour coded based on gender. This includes the percentage of adults complied with the 'pressing the button' and 'looking at both directions before crossing' behaviours. The most complied behaviour by the children participants are 'stopping at the kerb' and 'holding hands' behaviours with 100% compliance. Then followed by the 'crossing in the crosswalk' and 'walking (not running) while crossing' behaviour with 99% and 95.9% compliance respectively. As for the 'waiting for the 'Green man'' behaviour, 81.6% children complied with the behaviour. These results indicate that parents or adults accompanying children to cross the Pelican crossing in this study set good examples to their children with regard to crossing behaviour, thus resulting in a well-behave crossing behaviour among their children. Moreover, more than 75% parents or adults in this study pressing the button themselves to operate the crossing light and looking for the traffic before crossing to ensure the road is safe enough for them to cross. Therefore, these results is in-line with previous study done in city of Dundee, Scotland [1] . This revealed that children in this study trusted and relied on their parents to cross the roads.
Frequency of Behaviours Portrayed by Full Sample
However, it is also found that only few parents or adults in this study took these opportunities to educate their children on how to cross the roads safely in the real situations; with only 38.8% (about 38 adults) of them have been recorded giving instructions to their children. This is similar to the finding found by Zeedyk and Kelly [1] but with much higher percentage. Note that they have found only 6% adults (out of 123 participants, which equivalent to 7 adults) spoken to their children on how to cross the roads. The underlying reasons of these findings are still open for debate. However, although not all the parents or adults in this study educating their children on how to cross the road safely, the children participants in this study are considered well-behave with regard to the crossing behaviour. This is contrast with the study done by Rosenbloom et al. [9] in Israel where they found that children accompanied by adults to cross the roads tend to make careless mistakes, thus resulting in more unsafe behaviours compared to the children that are crossing alone. This could be due to the child age effects in which their participants are children with the ages between 7 to 11 years old. Meanwhile in this study, the child participants were ages below 11 years old. Meanwhile, the least complied behaviour by the children participants among these eight coded behaviours is 'looking at both directions before crossing' behaviour with only about 6% compliance. This is expected since children normally assumed that vehicles must totally stop when the 'Green man' shows up and they do not need to look on the left and right to check for the traffic. Previous study have found that children's road crossing judgement tend to rely on partial information and not take any other critical factors into consideration such as whether the pedestrian's or driver's view of the road was blocked [9] . However, this ability to judge whether the road is safe to cross is develop as the children become much older. Some studies have found that by around age 11, children begin to portray their judgement on what consider road dangers [22, 23] . Moreover, they trusted their parents or accompanying adults to check the traffic conditions whether it is safe or not to cross as mentioned previously. Fig. 4 illustrates the percentage of child participants based on age for each behaviour coded. Based on this figure, it clearly shows that children in this study mostly skip these two crossing behaviours: 'looking at both directions before crossing' and 'pressing the button'. It is worth noting that the parents or adults are mostly conduct these two behaviours as explained in the previous section (see Table 1 ). It is found that none of the children below 7 years old has assessed the traffic movements by looking on the left and right before crossing in order to ensure whether it is safe to cross. This is parallel to the argument by previous scholars that children judging skills on what considered dangerous on roads are low and develop with age [12, 13] . Moreover, parents or adults in this study have dominantly the crossing behaviour in which themselves push the button to operate the lights and gazing to the left and right before crossing, without instructing their children to do the same behaviour. Thus, the young children (i.e. age below 7 years old) may feel that they do not have to do the same behaviour of 'looking at both directions before crossing' since their parents already did that for them.
In comparison, it is found that children ages between 5 and 6 years old are the most committed to all crossing behaviours except for 'pressing the button' and 'looking at both directions before crossing' behaviours. Note that the 'parents giving oral instructions to the child' behaviour is excluded in this case. It means that children at this age range intend to rely on their parents or accompanying adults to cross the roads by holding hands. Note that 100% of the child participants were holding hands while crossing (see Table 1 ).
Interestingly, children ages between 7 to 9 years old are less instructed by their parents or accompanying adults compared to other children including children with the age of 10 years old. It is expected that parents will give more attention to much younger children (i.e. below 7 years old), but in this case, parents or accompanying adults also seem to pay more attention to much older children (i.e. 10 years old) instead towards younger children (i.e. 7 to 9 years old). However, it is hard to confirm whether the results will be consistent if more participants are involved. This is also open for debate. 
Child Gender Differences
A series of Chi-square (χ 2 ) analysis were conducted in order to determine the differences in behaviours displayed by pairs with boys and pairs with girls, as shown in Table 2 . It can be seen that the only behaviour that illustrates a significant different as displayed by child gender was 'walking (instead of running) while crossing' behaviour. The relationship between the behaviour and child gender was significant: χ 2 (1, N = 98) = 5.33, ρ < .05. The association, however, was of very low strength: φ = .23 and thus the child gender accounted for only 5.3% of the variance in the number of children that were walking (instead of running) while crossing the Pelican crossing. This indicates that girls (100%) are more likely to walk while crossing the Pelican crossing as compared to boys (90.7%). It is noted that boys have greater tendency to play in the street than girls [24] . Therefore in this case, it seems that boys are more excited to cross the marked crossing and more likely to play while crossing (i.e. running) although their parents or accompanying adults were holding their hands. On the other hand, this could be due to their parents' or accompanying adults' walking paces that much faster than others, forcing the children to run to catch up with their walking paces. However, this cannot being confirmed since the participants' walking speeds are not being measured, thus worth for future research. 1 Percentage is calculated over the total number of boys in the full sample (N = 43). 2 Percentage is calculated over the total number of girls in the full sample (N = 55).
'Na' means not available. *p-value < .05
Child Age Differences
A series of Chi-square (χ 2 ) analysis was performed in order to determine whether there are differences in behaviours displayed by pairs with different age of accompanied child. The full results are shown in Table 3 and Table  4 . Several behaviours are found to be significantly different for differences in child's age.
It is found that 'crossing in the crosswalk' behaviour was significantly different for 9 years old children compared to other children: χ 2 (1, N = 98) = 9.99, ρ < .005. The association, however, was of low strength: φ = .32 and thus the child of age 9 years old accounted for only 10.2% variance in the number of children that were crossing in the crosswalk. This indicates that 9-year old children in this study are more likely to commit unsafe behaviour by crossing the roads outside the marked crosswalk compared to other children. However, it is worth noting that only one child aged 9-year old performed the unsafe behaviour that contributes to this result. Therefore, further research with higher samples need to be conducted in the future to confirm this result. Note that previous study on assessing pedestrian crossing behaviour at one of the signalised intersection in Kuala Lumpur found that only 20% out of 239 pedestrians started crossing outside the marked crosswalk [10] . This indicates that not so many pedestrians cross the signalised intersection roads outside the marked crossing, at least in Kuala Lumpur.
As for 'pressing the button' behaviour, children with the age of 10 years old illustrates different behaviour than other children: χ 2 (1, N = 98) = 9.84, ρ < .005. The association between the behaviour and the children aged 10 years old was of low strength: φ = .32 and only accounted for 10.2% variance in the number of children that were pressing the button to operate the lights. This indicates that 10-year old children in this study are more likely to push the button compared to younger children. There is one possible explanation on this in which, the parents or accompanying adults may feel that it is the right time for them to trust and educate their children at this age to perform safe crossing behaviour independently by allowing them to push the button to operate the lights.
The 'waiting for the 'Green man'' behaviour was found to be significantly different for children with the age below 5 years old (2, 3 and 4 years old). The result was: χ 2 (1, N = 98) = 4.49, ρ < .05 for the behaviour and children with the age of 2 years old. The association between the 'waiting the 'Green man'' behaviour and the children aged 2 years old was considered very low: φ = .21 and thus accounted for only 4.4% variance in the number of children that were waiting for the 'Green man' to cross the Pelican crossing. Meanwhile, the result for the same behaviour was significantly different for children aged 3 years old: χ 2 (1, N = 98) = 8.22, ρ < .005. The association was of low strength: φ = .29 and thus accounted for 8.4% variance in the number of children that were waiting for the 'Green man' to cross the roads. The association result between the behaviour of 'waiting for the 'Green man'' and the children aged 4 years old was significant: χ 2 (1, N = 98) = 5.53, ρ < .05. The association was considered very low with φ = .24 and thus accounted for only 5.8% variance in the number of children that were waiting for the 'Green man' to cross the roads. These results mean that children below 5 years old in this study tend to not waiting for the 'Green man' to appear before crossing. In other words, they are more likely to start crossing the roads after their parents or accompanying adults push the button to operate the lights. This is expected since younger children (i.e. age below 5 years old) are less mature and have low ability to assess and judge the traffic conditions compared to much older children as argued by previous scholars [5-6, 9, 12-13] . In this case, the parents or accompanying adults have portrayed a good example by holding their children hands during the crossing process. Note that 100% of the parents or accompanying adults in this study held their children hands to cross the Pelican crossing.
The relationship between 'looking at both directions' behaviour and the children aged 10 years old was significant: χ 2 (1, N = 98) = 11.05, ρ < .005. The association, however, was of low strength: φ = .34 and thus accounted for 11.6% variance in the number of children who were looking at both directions before crossing the Pelican crossing. Again, similar to the argument for 'pressing the button' behaviour, parents or accompanying adults in this study seem to acknowledge that they should start to educate their children at this age on how to cross the roads safely. In other perspective, the parents or accompanying adults in this study also seem to assume that children at the age of 10 years old can be trusted to conduct the safe crossing behaviour by allowing them to be independently looking for the traffic before crossing. The relationship between 'walking instead of running while crossing' behaviour and the children aged 4 years old was significant: χ 2 (1, N = 98) = 11.46, ρ < .005. The association was of low strength with φ = .34 and thus accounted for 11.6% variance in the number of children who were walking while crossing the Pelican crossing. This means that 4-year old children in this study are tend to running while crossing the Pelican crossing compared to other children. This finding is similar with Zeedyk and Kelly [1] that found that 50% of children ran across the marked crossing although they were holding hands. However, in this study, the percentage is much lower (20%) than their study. The argument made by Zeedyk and Kelly can be applied in this case in which some parents or accompanying adults may have much faster walking pace that force the children to run in order to follow their parents' or adult companions' walking paces. 
Summary
This study has shown that children is well-behave in almost all crossing behaviours coded, except for 'looking at both directions' and 'pressing the push button' behaviour that are mostly done by the parents or accompanying adults.
For these two behaviours, however, it is found that 10-year old children are more likely to conduct the behaviours compared to other children. Thus, these results yield three issues. First, the parents or accompanying adults in this study have set a good example to their children on how to cross the Pelican crossing since above 80% of the children follow the safe crossing behaviour (with exceptions of two behaviours mentioned previously). Second, the parents or accompanying adults are not taking this advantage to educate their children on how to cross the roads, particularly a Pelican crossing type, similar to Zeedyk and Kelly [1] found in their study. They dominantly assessing the traffic conditions by looking on the left and right sides of the roads before crossing and they are the one who push the button to operate the lights, which instead may be fun to be conducted by the children and in the same time educating them to cross the roads safely. Third, the parents or accompanying adults in this study seem to show that they should educate and trust their children to assess the traffic conditions and pressing the push button at the age of 10 years old. This seems to accord with the arguments by previous studies [22, 23] that child around the age of 11 years old begin to show their abilities to assess the traffic conditions whether it is danger or not. However, this is interesting finding since there are no clear age limit in which the parents can allow their children to cross the roads independently as mentioned by Rosenbloom et al. [3] . Note that some studies have recommended that children between the ages of 8 to 10 years old can cross the roads alone [22, 25, 26] . Further research with much higher samples than this study need to be conducted in order to confirm this in the context of Malaysian pedestrians. Moreover, it may also interesting to investigate why children do not learn crossing behaviour through observational training displayed by their parents or accompanying adults. Based on these findings, it is recommended that a basic road safety training programme need to be implemented among the parents in Malaysia so that they realise how important for them to educate their children as early as possible particularly on how to cross the roads safely, thus casualties among child pedestrians can be reduced. It is worth noting that this similar programme has succeeded in increasing the quality of parent teaching efforts in the U.K. [27, 28] .
